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Abs t rac t 
The physical development of 6-18 years old children of Szeged (Southern Hungary) was 
recorded with sampling in 1958/59, in 1961 and in 1966/67. In the spring of 1981, as a conti-
nuation of this work, the authors collected data concerning the puberty of schoolgirls aged 
10-14 of the town, which has a population of about 200.000 inhabitants. Their experiences 
about the physical development of 1099 schoolgirls are summarized in this study. Their present 
results were compared with previous samplings. The samples ensue on single samplings each. 
It has been found, that in the case of girls, with the same age-groups, the arithmetic mean of 
body height and body weight, has increased in every sample in comparison to the preceding 
samples. The mean of the normal circumference of chest has decreased in the latest sample, and 
the median of the menarche has also decreased in every sample. Relying upon these findings, 
it is supposed, that the course of the secular trend continues even now, in girls of Szeged. 
The authors point out, that there is not a definite body height or body weight deciding the 
physiological maturity. They are planning to examine about 20.000 pupils in the frame of the 
research work, which has been started in 1981. 
Introduction 
I t is obv ious t h a t the adolescence is o n e of t h e m o s t p rob lema t i ca l , bu t a t t h e 
s ame t ime, o n e of the m o s t beau t i fu l p e r i o d o f h u m a n life. Lea rn ing a b o u t this 
top ic is equa l ly t h e task of t h e research w o r k e r s , educa to r s a n d pa ren t s . F o r t u n a t e l y 
we can cons ider this ques t ion f r o m each aspec t . O n the p resen t occas ion , w e shou ld 
like t o pub l i sh the results o f an a n t h r o p o l o g i c a l examina t ion on female pup i l s o f 
a S o u t h e r n H u n g a r i a n city, main ly f r o m t h e aspec t o f t h e research worker . 
In Szeged u p t o the p resen t f o u r examina t i ons were ca r r ied o u t ; in 1958/59, in 
1961, in 1966/67 and in spr ing o f 1981, t o s t a t e the varieties of boys and girls acco rd -
ing t o age -g roups . W e have repor ted a b o u t ou r p rev ious sampl ings in n u m e r o u s 
pub l i ca t ions (FARKAS, 1961; 1962; 1963; 1964; 1966; 1967; 1969; 1970; 1972), 
men t ion ing a b o u t the es tab l i sment of t h e t ime of mena rche , besides the g r o w t h 
examina t ions . Recent ly w e have c o n t i n u e d the research o f m e n a r c h e and examined 
re la t ionships be tween the age of pube r ty a n d the na tu ra l and socia l fac tors . A b o u t 
this h a s a l so been repor ted in several ar t icles o f scientific per iodicals (FARKAS, 1979; 
1980). 
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1 6 0 GY. F A R K A S A N D E R Z S É B E T S Z E K E R E S . 
Mater i a l s and Me thods 
Latest researches made the authors project to collect data of 20 thousand girls. This work 
started in February 1981 in Szeged. Untill now we managed to collect the samples of about 
3500 adolescent girls, whose age-groups range from II to 14.5 years. The research aims an 
examination into the agents, influencing the appearance of menarche. According to this questions 
were raised about the family circumstances (e.g. the number of siblings), parents (e.g. their 
occupation, educational level), and the date of the menarche of the girls. Altogether 34 different 
informations were collected this way partly from the parents and partly from the pupils. Within 
the frames of this work has been performed the measuring of body height, body weight, the 
normal circumference of chest and the bicristal breadth. Due to shortage of both material and 
personal conditions, we could not establish the similar body measurements of boys, however 
it should also be necessary, thus we can report here only on our observations dealing with girls 
alone. 
At present, the four body measurements are analyzed in case of 1099 girls of 11 to 
14.5 years. The most important parameters are stated (arithmetic mean, standard deviation, 
range in groups of menstruating and not menstruating girls separately as well as of all girls 
together (Tables 1-4). 
Results 
In every age -g roup was observed t h a t in case o f all the f o u r g r o u p s , the m e a n 
values of the girls, a l r eady mens t rua t i ng , were h igher t h a n those of not m e n s t r u a t i n g 
(Tables 1-4) . Exper imen t s , l ike this a re ment ioned by o ther a u t h o r s as well (CS6KA-
PHILIPPNE JUNG a n d EIBEN, 1981) in case of H u n g a r i a n girls. It is genera l ly m e n -
t ioned , t ha t the m e n a r c h e of girls occurs ei ther a t reaching a h igher a r i t hme t i c m e a n 
o f body weight and s t a tu re , o r a t r each ing a ce r ta in a r i thmet i c m e a n of b o d y we igh t 
a n d s t a t u r e . " T h e w o r k s o f BODZSAR ( 1 9 7 7 ) , HAMMAR e t a l . ( 1 9 7 2 ) , R I C H T E R ( 1 9 7 3 ) , 
ROBERTO-GLORIA (1974), WINICK (1975) refer to t h e first va r i a t ion . O t h e r a u t h o r s 
cons ide r the a p p e a r a n c e of m e n a r c h e t o be d e p e n d e n t of 45.8 kg a r i t h m e t i c m e a n 
o f body weight , a n d 153.6 c m a r i t hme t i c mean o f b o d y he ight , fo r H u n g a r i a n girls 
(BORSOS. T A K A C S a n d SMID, 1 9 7 7 ) . HOFMEIER, SCHWIDDER a n d M U L L E R ( 1 9 6 4 ) 
connec t the m e n a r c h e with achiev ing a certain physical d e v e l o p m e n t . In M a r s h a l l ' s 
op in ion the m e n a r c h e a p p e a r s a f t e r achieving a cer ta in he ight velocity p e a k . 
Acco rd in g to FRISCH (1976) the abso lu te a n d relative increase o f the a d i p o s e 
t issue can be proved a t girls b o t h o f ear ly and la te m a t u r a t i o n . T h e a r i t h m e t i c m e a n 
o f b o d y weight of girls with a med ian o f 14.5 years , was a s m u c h as 47.2 k g ; b u t 
t h o s e with 12.4 years showed an a r i thmet i c m e a n of body weight of 48.7 kg (1-Risen, 
REVELLE a n d C O O K , 1 9 7 3 ) . SKERLJ, BROZEK a n d H U N T ( 1 9 5 3 ) s t a t e d , t h a t t h e m e d i a n 
of obese girls was 12.99 years , t h a t of th in ones 13.5 years, whe reas of the so-cal led 
n o r m a l y developed girls was 13.66 years . 
So even the thin girls b e c o m e earl ier m a t u r e wi th less b o d y weight , t h a n those 
w h o have a higher b o d y weight and are n o r m a l y deve loped physicaly . 
K A N T E R O , W I D H O L M a n d W I D H O L M ( 1 9 7 0 ) c l e a r l y r e j e c t t h e c o r r e l a t i o n b e t w e e n 
the s t a tu re a n d the d a t e o f a p p e a r a n c e o f m e n a r c h e . They m e n t i o n tha t the d a t e o f 
the med ian of m e n a r c h e diverged a t girls w h o s e b o d y weight exceeded , fell beh ind 
o r neared the a r i thmet i c m e a n . G i r l s of lower weight m a t u r e d la ter , t h a n those o f 
h igher weight . A c c o r d i n g t o o u r first f o u r t ab les the d a t a of m e n s t r u a t i n g gir ls , 
n ame ly the a r i thmet i c m e a n o f b o d y weight , the n o r m a l c i r cumfe rence o f ches t , a n d 
the bicristal b read th is in every case h igher , t h a n a t t h e girls still be fo re m e n s t r u a t i o n . 
A t the s a m e t ime, however , it can b e s ta ted , t ha t in the case o f the b o d y m e a s u r e -















































































































































































































































































1 6 2 GY. FARKAS A N D ERZSÉBET SZEKERES. 
ments of mens t rua t ing girls ment ioned above, and girls of the similar age -g roup 
still no t men t rua t ing there is a certain coincidence a m o n g the lower values of range. 
A t 13.5 and 14 years old girls, in case of the lower values of the normal c i rcumference 
of chest , a t 13.5, 14 and 14.5 years old girls in case of bicristal breadth , the lower 
values of range are, in case of menstruat ing ones lower than at those w h o a r e still 
before the mens t rua t ion . In consequence, it is perceivable, tha t the occur rence of 
menarche at the girls of the same popula t ion canno t be connected exclusively t o 
a definite body weight o r s ta ture value as their a t t a inment is related to o the r fac tors 
as well, e.g. race, the level of nutr i t ion, etc. Moreover , only, da ta derived f r o m 
longitudinal sampl ing a re wor th considering. Final ly referring to SCHWENK'S n o t e 
(1965), can be ment ioned that the sexual ho rmones restrain the p roduc t ion of s o m a -
totropic ho rmones . In compl iance with it, the menarche heavily depends on the 
f luctuat ion of the concentra t ion of oestrogens. We may agree with GRIMM'S con-
ception (1966) who claimed that the ear ly-matur ing children achieve a h igher body 
deve lopment and a t the late matur ing ones, a so-called l ep tomorphic t endency 
of g rowth can be demons t ra ted . T h e est imation of this quest ion requires, cer ta in ly , 
a m o r e detai led analysis in the fu ture . Compar ing the ar i thmet ic mean of body 
height, body weight and normal c i rcumference of chest of all the girls of co r r e spond-
ing age-groups with the similar ar i thmet ic means, f r o m 1958/59 and 1966/67, a p p e a r s 
that , the ar i thmet ic mean of 1981 is in every case considerably higher. It occurs 
only in case of 11.5 years old girls, that the a r i thmet ic means obta ined in 1966 and 
1981 coincide totally (Table 5). O n the con t ra ry according to o u r experiences at 
the normal c i rcumference of chest the mean of 1966 is higher than those of 1958/59; 
on the o ther hand , the mean values obtained in 1981 did not exceed the results of 
1966 either, but they a re 1 - 3 cm below. Consider ing all these values we must t a k e 
into considerat ion that the sample sizes are wery similar (in 1958/59: 702, in 1966: 
705 and in 1981: 1099). Therefore the decrease of the mean values of the n o r m a l 
c i rcumference of chest is no t connected with the essential difference in s a m p l e sizes. 
T h e differences cannot be regarded as a methodical error either, as the sampl ings 
were carr ied ou t by the same person. So, it is indisputable that the process of acce-
lerated growing is in progress even today, as it could be established unambiguous ly 
f rom the compar i son of da ta f rom 1958/59 and 1966/67, in Szeged. A n y w a y this 
was no t observed in case of nursery-school chi ldren, whose earlier da ta (FARKAS, 
IZSÁK and NAGY, 1965) were revised in spring of 1981. T h e ment ioned c h a n g e of 
somat ic characterist ics was followed by the change in the puber ty t ime of girls. 
While the value of the median of menarche of the girls in Szeged was 13.2 years in 
1958/59, 13.02 years in 1961, a t the same time it was 12.75 years in 1966/67. T h e 
quest ion raises spontaneously , if we can expect a fur ther change of the med ian size 
in 1 9 8 1 , t oo . 
In order to establish this, we also pe r fo rmed prel iminary evaluat ion. W e have 
the data of 935 girls, f r o m the age-groups of 11.5-14.5 years, collected with the m e t h o d 
of s ta tus quo . In 484 cases the menstruat ion already occured before the d a t e of 
samplings. T h e data of observat ion have been established with a numerical m e t h o d , 
applied earlier, which produced a result quite identical with the probi t analysis 
(FARKAS. 1975). Accordingly the menarche age of girls in 1981 in Szeged was 12.72 
years, i.e. 0.03 year below the median of an earlier observat ion. This slight decrease 
might no t indicate a secular t rend in the past 15 years ; it is, however , a fact t ha t the 
median d idn ' t shi f t towards the higher age of life. O u r aim is to realize our sampl ing 
a m o n g the 10 to 18 years age-groups. So conclusions must be d rawn very careful ly 
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The number and the p.c. 
of menstruated 
r % 
The probit of 
p.c. of menstruated 
P 
11.5 153 17 11.1 3.78 
12 161 54 33.5 4.57 
12.5 150 58 38.7 4.71 
13 172 97 56.4 5.16 
13.5 128 108 84.4 6.01 
14 117 100 85.5 6.06 










"i X. y> 
1 11.5 3.78 132.25 43.47 
2 12 4.57 144.00 54.84 
3 12.5 4.71 156.25 58.88 
4 13 5.16 169.00 67.08 
5 13.5 6.01 182.25 81.14 
6 14 6.06 196.00 84.84 
7 14.5 6.45 210.25 93.53 
n = 7 91 36.74 1190.00 483.78 
as the m a j o r i t y of o u r d a t a refers to t h e 11 to 14.5 years age-groups . T h u s a l t e ra t ion 
of this med i an value , c an be expec ted . I t der ives f r o m the a b o v e m e n t i o n e d , t h a t 
the p resen t p a p e r is on ly the p rev ious eva lua t ion o f a large research w o r k . T h e d a t a 
o b t a i n e d s o f a r a l low us , however , t o s u p p o s e — at least in case of the girls in S z e g e d — 
tha t the process o f acce lera ted g rowing s h o u l d n o t yet be cons ide red a s finished; 
which is s h o w n by the signif icant d i f ferences o f t h e a r i thmet ic m e a n values of b o d y 
m e a s u r e m e n t s . Th i s fac t a f t e r all is se l f -evident , t ak ing in to a c c o u n t t ha t Szeged 
is the cen t r e o f a large oil-field, hav ing a t t r a c t ed n u m e r o u s worke r s mos t ly y o u n g 
peop le f r o m o t h e r a r ea s o f t h e c o u n t r y in t h e last 10-15 years . T h u s t h e mix ing 
u p t o t h e p o p u l a t i o n , a s well as the u r b a n i z a t i o n have acce lera ted . Acco rd in g t o 
ou r plans , — it shou ld be a d d e d — w e w a n t t o d r a w into o u r invest igat ion all the 
10 t o 18 years o ld girls o f Szeged. U p t o t h e p resen t , however , we cou ld on ly examine , 
in t h e first p lace , ch i ldren w h o live in the new dis tr ic t of a b o u t 35 000 inhab i t an t s , 
w h o s e c o n d i t i o n s differ f r o m those living in o t h e r a r ea s of the t o w n . 
References 
BAKONYI, F . , EIBEN, O. , FARKAS, GY. a n d RAJKAI, T . (1969) : Tiz-t izenkilenc éves városi gyer-
mekek növekedése az 1962—1965. években végzett longitudinális vizsgálat alapján (The 
growth of ten to nineteen years old children as reflected by a longitudinal study conducted 
in the years 1962 to 1965). — Anthrop. Közlem. 13. 143—168. 
164 G Y . F A R K A S A N D E R Z S É B E T S Z E K E R E S . 
BODZSÁR, É. (1977): Recent data to the physical development of adolescent girls. — Symp. 
Biol. Hung. 20. 177-189. 
BORSOS, A.. TAKÁCS, 1. and SMID, I. (1977): Endocrine and somatic background of the peri-
menarche. — Symp. Biol. Hung. 20. 195-201. 
BOTTYÁN, O . , DEZSŐ, G Y . , EIBEN. O . , FARKAS. GY. , RAJKAI, T . , THOMA, A . a n d VÉLI, G Y . ( 1 9 6 3 ) : 
Age at menarche in Hungarian girls. — Ann. Hist.-nat. Mus. Nat. Hung. 55. 565-572. 
CSÓKA, M., PHIUPPNÉ JUNG, R. and EIBEN, O. (1981): Csepeli leányok testi fejlettsége, érése és 
szomatotipusa (The body development, the maturation and the somatotypes of girls in 
Csepel, Hungary). — Abstr. Int. Cent. Anthrop. Congr. Budapest. 89. 
FARKAS, GY. (1961): Szegedi 6—18 éves fiúk és leányok főbb testméretei (Wichtigere Körper-
masse 6 bis 18-jähriger Knaben und Mädchen in der Stadt Szeged. Ungarn). — Anthrop . 
Köziem. 4. 103—135. 
FARKAS, GY. (1962): Az első havi vérzés (menarche) ideje Csongrád megyei leányoknál (The 
time of the first menstruation — menarche — at the girls in county Csongrád, Hungary). 
— Anthrop. Közlem. 6. 83—105. 
FARKAS, GY. (1964): Das Menarche-Alter der Mädchen von Südungarn. — Acta Biol. Szeged. 
10. 1 6 3 — 1 7 5 . 
FARKAS, GY. (1966): Die Änderung der wichtigsten Körpermasse der Kinder von Szeged (Süd-
ungarn) zwischen dem 3. und 18. Lebensjahre. — Acta Biol. Szeged. 12, 159—166. 
FARKAS, GY. (1967): Kisérlet a gyermekek növekedésfázisainak megállapítására délalföldi 
vizsgálatok alapján (Versuch einer Feststellung der Wachstumsphasen der Kinder auf 
Grund von Untersuchungen in der südlichen Tiefebene). — Anthrop. Köziem. 11, 31 —61. 
FARKAS, GY. (1969): Untersuchungsergebnisse an Knaben und Mädchen aus Szeged (Süd-
ungarn) unter besonderer Berücksichtigung der Reifungsmerkmale. — Wiss. Zschr. d. 
Humboldt-Univ. Berlin. Math.-Nat. R. 18, 931—940. 
FARKAS, GY. (1970): Neuere Angaben zur Pubertät der tiefländischen Mädchen. — Acta Biol. 
Szeged. 16. 109—115. 
FARKAS. GY. (1972): Az akceleráció a szegedi és Csongrád megyei gyermekek körében (The 
acceleration at the children of Szeged and county Csongrád. Hungary). — Nyári Egyetem 
S z e g e d . 9. 5 9 - 9 1 . 
FARKAS. GY. (1979): Die Grösse des Menarche-Medianwertes in Ungarn und seine Beziehung zu 
meteorologischen Angaben. — Ärtzl. Jugdkde. 70, 275—281. 
FARKAS, GY. (1979a): Changes in the age at menarche in Hungary depending on the occupation 
of the parents. — Humanbiol. Budapest. 7, 17. 
FARKAS. GY. (1980): Veränderungen des Menarche-Medianwertes nach dem Beruf der Mutter. — Ärztl. Jugdkde. 71, 62—67. 
FARKAS, GY., IZSÁK, T. und NAGY, J. (1965): Die Ergebnisse der anthropologischen Untersuchung 
der representativen Serie der Kleinkinder in Szeged. — Acta Biol. Szeged. I I , 277—293. 
FRISCH, R. E. (1976): Fitness of Girls from Menarche to Age 18 Years, with a Nomogram. — 
Hum. Biol. 48, 353-359. 
FRISCH, R . E . , REVELLE, R . a n d COOK, S. ( 1 9 7 3 ) : C o m p o n e n t s o f W e i g h t a t M e n a r c h e a n d t h e 
Initiation of the Adolescent Growth Spurt in Girls: Estimated Total Water, Lean Body 
Weight and Fat. — Hum. Biol. 45. 469-483. 
GRIMM. H. (1966): Grundriss der Konstitutionsbiologie und Anthropometric. VEB Verlag 
Volk und Gesundheit. Berlin. 
HAMMAR, S . L . , CAMPBELL. M . M . , CAMPBELL, V. A . . MOORES. N . L . , SAREEN, C . , GAREIS, F . J . 
and LUCAS, B. (1972): An interdisciplinary study of adolescent obesity. — J. Paediatr. 
80. 373-383. 
HOFMEIER. K., SCHWIDDER. W. und MÜLLER, F . (1964): Alles über dein Kind. — Bielefeld. 
KANTERO, R . L . , WIDHOLM. M . D . a n d WIDHOLM. O . M . D . ( 1 9 7 0 ) : A g e a t m e n a r c h e in F i n n i s h 
girls in 1969. — II. Centre Int. de l'enfance. 2. 19-22. 
MARSHALL, W. A. (1970): Variations in the timing of the events of puberty in boys and girls. 
— II. Centre Int. de l'enfance. I. 38-39. 
RICHTER, J. (1973): Zur Akzeleration der Menarche — Ergebnisse und Schlussfolgerungen aus 
Untersuchungen an Görlitzer Mädchen. — Ärztl. Jugdkde. 64. 268—280. 
ON THE PUBERTY OF GIRLS IN SZEGED. H U N G A R Y 165 
ROBERTO, R. and GLORIA, P. (1974): Factors that Influence Age of Menarche in Girls in Santiago, 
Chile. — Hum. Biol. 46. 33-42. 
SCHWENK, A. (1965): Die körperliche Entwicklung im Jugendalter und ihre endokrinologischen 
Grundlagen. S. KARGER, Basel. 
SKERU, B . , BRO2EK, J . a n d H U N T , E . E . J r . ( 1 9 5 3 ) : S u b c u t a n e o u s f a l a n d a g e c h a n g e s i n b o d y 
build and body form in women. — Am. J. Phys. Anthr. 11, 577-600. 
WINICK, M. (1975): Childhood obesity. A Whiley-Interscience Publ. New York. 77,86. 
Address of the authors: 
D R . G Y . FARKAS 
D R . ERZSEBET SZEKERES 
Department of Anthropology, 
A. J. University, H-6701 Szeged 
P. O. Box 428, Hungary 
